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2.1 (Simple Random Walk)
,
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hitting time cover time ,
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2.1.1 Hitting Time
$G=(V, E)$ , $u\in V$
$P$ , $v\in V$
$H_{G}^{P}(u,v)$ . $G$ Hitting Time$(H_{G}^{P})$ .
$H_{G}^{P}= \max_{u_{1}v}H_{G}^{P}(u, v)$
2.1.2 Cover Time
$G=(V, E)$ , $u\in V$
$P$ , $C_{G}^{P}(u)$ .
$G$ Cover Time $(C_{G}^{P})$ .
$C_{G}^{P}= \max_{u}C_{G}^{P}(v)$
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2.1.3 (Standard Random Walk)
$u\in V,u$ $N(u)$ ,u $v$ $p_{u.v}$ .
$P=\{p_{u,v}\}_{u,v\in V}$ .
$p_{u,v}=\{\begin{array}{ll}\frac{1}{\deg(u)} (v\in N(u))0 (\text{ }\{A)\end{array}$
2.1.4 Cover Time
. , ,
. Aleliusu[2] , $n$ , $m$
$2m(n-1)=O(n^{3})$ . Aldous[1]
, $4/27n^{3}$ .[3]












$G=(V, E)$ $k$ , $u\in V$
$k$ $P_{i}$ : $1\leq i\leq k$ ,
$C_{G}^{\{P1\leq i\leq k\}}::(u)$ . $G$
Cover $TimeC_{G}^{\{P_{j}:1\leq i\leq k\}}$ .








$n$ $P$ , $p_{1} \geq\frac{1}{2}$
$t_{1}$ , $P\iota\geq 1$
$t_{2}$ ( 1)
1:
cover time $t_{1}$ $r_{2}t_{2}$ $l$ }
, .
$C_{P}^{\{P_{j}:1\leq i\leq 2\}}= \max\max_{u\in V(P)}\{H^{P_{1}}(u, r)\})\max_{u\in V(P)}\{H^{\hslash}(u,l)\}$
1 12 $O(n)$ ,cover time $O(n)$ .
cover Time $O(n^{2})$ , 2 $n$ ,
.
1: $v_{1},$ $v_{2},$ $\ldots,v_{n}$ $n$ $P$
$p_{v_{i},v_{j}}=\{\begin{array}{ll}p (j=i \text{ } 1)1-p (j= \text{ } 1)1 (i=1,j=2ori=n,j=n-1)0 otherwise\end{array}$
$v_{\mathfrak{i}}$ $v_{n}$ hitting time .
$H_{v\iota,v_{n}}=\{\begin{array}{ll}O(n) (0<p<\Sigma 1)O(n^{2}) (p=\Sigma 1)O((\frac{1-p}{p})^{n}) (_{f}^{1}<p<1)\end{array}$










$H_{v_{2}.v_{n}}$ $i$ $n$ ,






3.1.1 (Assigned Vertex Set)
, .
. , $G=(V_{I}E)$
$k$ $t_{i}:1\leq i\leq k$ .





$C_{G}^{\{P:1\leq i\leq k\}}=_{\iota<} \max_{\sim^{1\leq k}}\{C_{V}^{P_{\mathfrak{i}}}:\}$
, , cover time




$t_{i}:1\leq i\leq k$ $V_{i}$ .
$P_{i}=p_{u_{1}v}$ . $Q_{i}(u)$ $u$ , $V_{i}$
, $\deg_{T}(u)$ $T$ $u$ .





: ,cover time ,
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, ( 1) ,
cover time .
cover time $O(n+$maxi $\leq i\leq kC_{\delta}u(s_{:}))=O(n+(\sqrt{n})^{2})=O(n)$
.
2: $n$ $T$ $O(\sqrt n)$
.
: $T$ , ( 2)
, $2n-1$ .
2V , . V ,
, $O(\sqrt{n})$ .
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